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ELECTRONICS 


BRIEFS 


OVERNMENT FUNDS TOR SOPTWARE}<<-A series of ageistance measures for new technolo- 
gies in information processing is foreseen in the budget of the Federal 

“Nintetry for Research and Teehnology, According tu atatementes of the Federal 
Researc!) Minietry before the Committee for Research and Technology in the German 
hundestag, above al! mnufacturere in data processing, software houses and uni- 
vereities should be supported, <A particularly difficult bottleneck ia the use of 
software, Innovations and utilization of computers in all sizes from micro- 
computers to the large computer evyeteme are being negiected because the development 
of software is too coatly or because of ineufficient flawlesaness and dependability 
in software, Software costs would now comprise about 80 percent of system costs. 
According to the research minister, producers and users need methods and tools in 
order to produce software cheaply and dependably. This should be state supported. 
Pattern recognition aleo belongs in the area of state support. By that is meant 
the processing of images as well as speech in computers. The development of com- 
puters should aleo be further assisted by the estate. This is justified by the fact 
that future requirements for dependability, data security and error tolerance as 
well as network formation call for performance that will again result in new 
computer syetems. The future, as Research Minister Von Buelow stressed, belongs 
to multiple computer systems. The German data processing industry, however, seems 
to be caught up in ite daily business and dependable basic scientific concepts are 
lacking here. [Text] [Prankfurt/Main BLICK DURCH DIF WIRTSCHAFT in German 

“Apr Sl pp 5S] 9744 


S80: 3102/2467 














, hi’ hy 


4 AAHDE & } nh Peb Cl pt 
Art; ‘01a iw mergy in the Netherlands" 
x" Wily bot inciy the awareness is growing in our country, 
mone | /.l and unotticlal bodies, that wind and solar energy 
T jotely ansigniticant in Western Burope either. An ex- 


tiple of this development is the contribution which TNO | Netherlands 
entral Or-sanigation for Applied Natural Scientific Research wants 
to make if the exploitation of the above mentioned energy sources. 


5 and Novembe ast year, an international symposium on the storage of solar 
nerry, organized by TNO, Was held in Amsterdam. On this occasion TNO research was 
resented, from whi t appears that solar energy also holds possibilities for the 

not too iistant future for the Netherlands (and Belgium). This is the case when 

frectiv torage material (such as hydrated salt, salt in which water molecules 
have been trapped) are used. Heat can be stored in such materials and in turn re- 
the evening anu at night). 


{ 





rn heat storage (for example, from summer until winter) is very important in 
limate. Accordis ‘NO, heat storage in the soil, in suitable earth strata, 
with the help of hea xChangers probably offers the best possibilities. Such 
ire being tested in Sweden, France and the United States. Such a 
reparation in the Netherlands. 


xctions May also be a possibility, even though little 





’ reh hac beer in this area as yet. Such a storage is based on the prin- 
that with the absorption of heat, a certain chemical reaction produces a 
' which, i: turn, can be subjected to the opposite reaction; this would 
’ ‘ ’ 4 ’ ’ »? e 


. | Lbili Sing solar energy, there is also the harvesting 
tt rry on th wis of biological principles (for example, photosynthesis). 
7° is tl nclus! eport issued in 1960 by the National Council for Agri- 


+ 
» 
> 


i? roh TNO. he report iggests that other systems, besides solar cells, 
to t1 ’ olar light into energy are certainly worth studying. Ina 
mt f cases, thes St ire even now already economically profitable for in- 


trial purposes. Up t 4, these systems have been given very little attentior. 
ently, the report pleads for more research. 





ENERGY 


IMPLEMENTATION OF SUBSTITUTE FUELS PROGRAM BEGINS 

Paris AFP SCIENCES in French 19 Mar 861 pp 28-29% 

lArticle: "Subatitute Fuels: Status of Progress of the French Progra: 

|text] PARIS=<<Now about 2 months since the launching of a subscitute fuels 
program, on 14 January of this year, a Ministry of Irdustry memorandum takes 
a look at the status of the progress of that program (eee AFP SCLENCES No 245, 
15 January, pp 6, 28 and 30). 

Automobile test program: 

Starting in 1981 a fleet of nearly 500 vehicles will be driven more than 
6 million kilometers. The outlays planned for this year amount to about 
Fr 12 million for these tests. 


Pilot plants for producing butyl acetone from vegetable matter: 


a) It has been decided to begin in 1981 to set up in Soustons (Landes) a 
platform for development of blotechnology. 


This l-ton/da‘ lant, which represents investments of Fr 3/ million, 
will make it po « to perfect the techniques of enzymacic hydrolysis. The 
plant will be able to operate on cornstalks, w, and forage crops (and 


cellulose in general). Its start-up is planned tor 1983. 
it will serve as an experimentation tool open to the research community. 


Furthermore, the expr rim ntal pilot plant tor acid hvdrolvsis treatment of 
wood hae just been built in Tarnos near Soustons by Bertin-ELF | French Gaso- 
line and Lubricants Company |-Aquitaine in partnership following a course of 
wtion initiated earlier by the Delegation for Innovation and Technology, and 
the "fermentable juices" produced by the plant will be treated in Soustons 
md in various laboratories (Solaize in particular). 


(hus the conditions will be assembled in Soustons to enable it to become a 
leading center dedicated to biotechnology, as recommended in parti: tlar in 
Pelissolo's report on biotechnologies. 











b) A decision has been made in principle to satart work in 1981 on a pilot 
plant for butyl] acetone production from Jerusalem artichoke, 


It in to be a lLOeton/day pilot plant which will go into production at the 
end of 1982 of beginning of 1983 and will be used to test, on a reduced 
scale, the feasibility of building an industrial inatallation. 


The site for this stlot plant ta still not settled, but it ought to be situ 
ated in a region favorable for growing Jerusalem artichokes and on a4 site as 
favorable aa possible to minimize the investment costs, which, in any event, 
will be on the order of Fr 50 million. The experts’ analyses of this plan 
are atill in progress, and a dectation could be reached following these 
analyaees, 


Three other taetallations are under atudyv:! 


1, an experimental plattorm for the study of gasification of coal and heavy 
pet roloum resid ums | 

1 heavy methanol pilot plant; and 

i), a pilot plant for gasification of wood using oxygen. 


Plan for implementation of the Pilot Plants 


A unique plan bringing together all the underwriting parties will be imple- 
mented for the pilot plante using vegetable matter, which will be under the 
aegis of and be operated by the French Petroleum Institute. 


fhe French Petroleum Institute, COMES [Solar Energy Commission], the French 
National Petroleum Companies, the agricultural community, and the local author 
ities concerned will provide appropriate financial contributions. 


Concerning the other pilot plants (heavy methanol, gasification with oxygen), 
modified installatione with participation of the concerned industries will be 
established. 


Feasibility of Producine Methanol from Lorraine Coal is Under Study 


For this idea, the first order of business is to obtain assurance of the com- 
petitiveness of such industria’ investments (nearly Fr 1.5 billion in invest 
ments for an anneal production of 500,000 tons). 


iis study wit! . completed in the course of the next few months and in par 
ticular will assess the changes in world en rey prices. 


Contacts have beon established with West Germany, Norway, Sweden, Brazil, and 
Mexico to deepen relations and perhaps move on toward purchases of products in 
the domain of substitute fuel 





In total, the outlays committed under this program in 1981 will represent 
hetween Fr L5O and 200 million. 
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ENERGY 


FUNDING DECISTONS TO BE MADE CONCERNING COAL CONVERSION 
Frankfurt/Main FRANKFURTER ZEITUNG in German 10 Apr 81 p / 


Text] a reaponse to an tnquiry by Ludwig Gerstein (CDU/CSU delegate), the 
Federal Covernment has indicated ite position reparding state expenditures for 
large-scale coal conversion plants, Accordingly, D 25 million in direct sub- 
sidies and DM 795 million as a commitment authorization are foreseen in the 

area of the federal economics minister for the vears 1982 through 1984, In the 
middle-term financial planning of the Research Ministry DM 153.8 million are 
planned for use in 1981 for coal conversion, with about DM 351 million provided 
for the years 1982 through 1984. As for actual coal conversion projects, the 
Federal Government refers to its coal conversion program of 30 January 1980, In 
accordance with that the Federal Government will decide about state assistance, 
especially in the required investments on the basis o1 fundamental planning work 
concerning location, technical layout, timing, costs and efficiency of the indi- 
vidual projects. Now that such pilot projects have been presented by the industry 
for six coal gasification proposals, the Federal Government is now preparing a 
decision to initially support coal gasification, which will be discussed and 
decided upon by the federal cabinet during spring 1981. 


A corresponding decision in th: area of coal liquefaction is expected for the 
second half of 1981. Industry project proposals for coal conversion with an 
annual coal usage of 6 million tons exist only in the area of liquefaction, namely 
from Rubrkoble and Veba-—Oel-AC. On this score pilot projects are expected itn the 
next few months. According to interim reports by the enterprises, the investment 
costs for such a plant could be between DM 6 and 8 billion. Here one should take 
into account that the companies want to build the plants using a modular system, 
so that initially only the first module with an annual coal usage of 1.5 million 
tons would be built. Statements about wi lume and nature of state assistance are, 
wccording to the Federal Government, only possible when the pilot projects, and 
especially in profitability calculations, have been individually evaluated and 
examined. Considering the cited financial costs cf such a large plant with 6 
million tons of cual usage (maximum of 4 million tons of oil derivativis), and 
with the present of] price of about DM 600 per ton, a large government subsidy 

is necessary just to make possible the construction of such plants. That allows 
a rough estimate when one considers that just for the 6 million tons of coal at 
least DM 1.3 billion must be expended annually in raw material costs. Added to 
that are write-offs and high operating and capital costs, so that at the present 
price of oil the annual subsidy requirement will be in the area of DM 1 to 2? 
billion, 
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ENERGY 


BRLEFS 


METHANE FROM MANURI fhe Biogaz unit in Saint-Symphorien (Sarthe), for exam- 
ple, can preduece 400 cubic meters of gas per day/ [in boldface]--The production 
of methane trom animal refuse is one of the most directly applicable uses of 
biomass, Meaning the totality of plant resources capable of producing energy. 
there are several million emall digesters instal’‘ed on farme in China and a 

few tens of thousands in India. It is estimated that in 1976 the methaniza- 
tion of animal excrement worldwide produced 63 million tons oil equivalent. 

lt all the animal manure in France were utilized, it would be possible to pro- 
duce 4 billion cubic meters of gas--or 2 million tons oil equivalent, pointed 
oit Henry Durand, president of COMES [Solar Energy Commission], in dedicating 
the Biogaz unit in Saint-Symphorien (Sarthe), one of the Largest in Europe. 
This installation was built jointly by the French Mining and Industrial Enter- 
prise, the Sanders company, the commercial French Potash and Nitrogen Company, 
and PEC |French Potash and Chemical Fertilizers Company] engineering. The 
budget is more than Fr 5 million, in which the COMES participation is Fr 600,000, 
The system utilized for producing methane from manure is a 250-cubic-meter 
digester made of prefabricated concrete, producing 400 cubic meters of gas per 
day, feeding a boiler or a generating set taking care of a third of the Elec- 
trical Energy Center's needs. The Solar Energy Commission, in cooperation with 
industries, will launch a feasibility study concerning mass production of indi- 
vidual digesters capable of handling the energy needs of an average farmholding. 
fhe market for this type of apparatus in France is well in excess of 10,000 
units--provided they do not cost more than Fr 8,000 per ton of petroleum saved. 
For such a case, the ‘avestment could be amortized within 6 years. [Text] 
[Paria LE MATIN in French 7 Apr 81 p 22] 9828 
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INDUSTRIAL TRECHNOLAA.Y 


-ERMANS ACTIVE IN DEVELOPING NEW-GENERATION SENSOR ROBOTS 
Duesseldorf WIRTSCHAFTSWOCHE in German 3 Apr 81 pp 106-106 


(Text ] The Hannover Fair represents a high point for 
German robot technology: The firm Kuka is exhibiting the 
first German manipulating automates with production sensor 
equipment. Robote with “human” capabilities have moved 


beyond the researc’ ratories, 
in exhibit hall 5 at the nover Fair is located the sensor-equipped Kuka 601/60 
CP--a world first. The in . robot, a monster of iron and stainless steel 


with a long neck and grippers not unlike those of an oversized bird of prey, works 
without ceasing. 


His neck extends when a pallet of steel bottles approaches. He selects one, 
turns on his axis and places the bottle on a passing conveyor. The bottle does 
not fall over because Kuka has programed the direction and speed of the conveyor 
into the robot. He grasps the bottle from the moving conveyor, turns and lays it 
at an angle in a storage rack. Then he returns to the starting point, picks up 
the next steel bottle and repeats the process. 


The managers of Kuka Welding Equipment and Robots GmbH feel confident that the 
Kuka 601/60 with these capabilities guarantees German rebot technology a place at 
the top in world performance, especially since it incorporates what is called path 


guidance. This is different from conventional point-to-point control. The robot 
does not just proceed to each programed point in space with the sureness of a 
Sleepwalker: During production it can branch into a subprogram and repeatedly 


retrace a path between two points with millimeter accuracy. 


A robot of this kind does more than routine spot-welding jobs. It is well 
qualified even for tedious assembly operations. 


Bt the Kuka robot is capable of even more: It can feel and react. The monater's 
contro! system has two sensing interfaces; that is, the robot is equipped in such 
a way thet a signal transmitted from a sensor to a stored program results in an 
alternative motion. The manipulating automat being exhibited by Kuka, which will 
be ready for delivery after about next spring at a price of just under DM 300,000, 
has grippers equipped with a capacitive "thinking" sensor. 











Via electric current, the febet recognizes whether hia grippers are properly 
hearing on and eBrippine the steel bottles, in ease of deviations, the signals 
are converted direc'ly into correction instructions for the robot's arm, “We 
have wo competition in the Durepean market with regard to this device,” relates 
onthusiastically Stefan Mueller, Kuka's direetor of promotions for manipulating 
‘itomte, Only the American manufacturer Cincinatti Milacron, Ine, offers a 
robot with similar features in this sige, 


The first production=-mture models of an expensive, intelligent robot generation 
which do more than just simple, repetitious operations have left the research 
laboratories and have appeared on the market, For Kuka the new sensor-controlled 
automat provides not just « leap ahead of the competition, ft opens for the 
company, which until now hae sold its working machines exclusively to the auto- 
mobile industry for spot=welding Lanka, the opportunity to win new customers in 
other industries (or new applications, such ase grinding, cleaning cas ings and 
assembly. 


Of course, the Augeburg firm must share the pride of accomplishment in their new 
product with others since they do net produce the path guidance and sensor unite 
themeelves, The sensor is supplied by the Fraunhofer Institute in Karleruhe, and 
the path guidance system ia from the Munich firm Stlemens AC, Germany's largest 
electrotecimical concern, Fuka hae to be concerned that Siemens soon will no longer 
just be on the Lliet of suppliers but will aleo be on the liit of competitors, 


Actually, the Munich firm could already be among the large German suppliers in this 
field, They made an early start but shelved their development effort at the begin- 
ning of the 1970's because the potential applications were for in<house operations 
and Siemens managers feared this would lead to problema and conflicts with the 

work force and labor council. Today the Munich firm rues that decision; however, 
they intend to make up the Loet time with help from the Japanese. 


Already in 1978 the Munich firm had signed a cooperative agreement with the 
‘apanese electronic giant Fujiteu Led., whieh Siemens helped to establish and in 
which Siemens is etill a minority shareholder. Today, Siemens buys large com- 
pulers and other equipment from Japan and selle them here wmder the Siemens label, 
The fuliteu subsidiary, Fujiteu Fanue Led., is amone Japan's leading robot manu- 
scturete, 





Siemens ia alread getting emall numbere of robote from Fanuc which are sold here 
" Siemens and lan. have agreed that after about 1985 
part opether will offer 4 new generation of sensor-controlled robots especially, 
Suited for assembly wort fThese could be a threat to the Kuka robots, 


jndert the nate "« irobot 


Sicomene sod Panwe la we iiread divided up the taeke and markete for thie project, 


it is @til!l wnelear whether or set Fanuc will do all of the assembly work. it is 
len fhat both will equip their robote with their own, independent ly-developed 
itrol stom 
nu iii suppl \Siat Siemens, lurope; and the two will share the United States, 
according to applicatior ite Pories Siemens hae now received the taek of pro: 











for Siemens this is surely no peeat problem, The firm has years of experience 
in senser technology, albeit met directly in the field of manipulating automate, 
In the two systems Videomat and Opto-Korrelog Siemens possesses optical recog- 
nition equipment whieh te being further developed into high-performance optical 
sensor systeme for their robots, Today, Siemens uses Videomat for recognizing 
and sorting out damaged piece parts in widely varted areas of the company, And 
Opto=Korrelog-=both systema employ TV cameras=--was developed for positioning 
semiconductors and other uses, 


Siemens already offere sensors for color recognition, A demonstration device 
equipped with this eystem, which sorts buttons by color, is being shown at the 
Hannover Fair, Dr Ing Rudolf Hell GmbH, a Siemens subsidiary in Kiel, already 
offers print ng and textile machines equipped with this sensor, The sensor reads 
a Master pattern and converts the color impulses into a pattern for looms, which 
then weave exact copies of the master, From the standpoint of technology, nothing 
stands in the way of combining this sensor with manipulating automates, 


Uf course, Siemens is not the only firm in Germany which offere sensors, Brown, 
Boveri and Cie in Mannheim has in the meantime developed to production mturity 
its OMS (Optoelectronic Measuring and Sensing System) which was introduced 2 yeare 
ago at the Hannover Fair as a prototype optical sensor system. The Mannheim firm 
has already successfully combined it with the emall Puma robot of the U.S. manu- 
facturer Unimation Inc, 


Ae in the case of all systems which can be considered as market ready, cost is a 
problem, The OMS system coste just under DM 100,000, about as much as the robot 
itself, BBC is attempting, of course, to enter the business with robot manu- 
facturers and users through the back door, At the Hannover Fair BBC presented an 
optoelectronic positioning device under the name Opos, which works in combination 
with the OM. In all cases where nonaligned parte must be aligned for feeder 
mechaniaeme or blind robots, Opos puts the part in a position from which, for 
example, it can easily be picked up and carried away by a blind robot. 


Rebert Bosch Gab is still attempting to get aboard the robot train. This Stutt- 
mart firm has developed a robot kit from which manipulating automats can be 
issembled for a variety of applications. Bosch offers, for instance, a three-axis 
robot tor emall-sesle production, “We believe,” relates Gerhard Widl, member of 
management in the Industrial Equipment Department at Bosch, “we are able to offer 
more economical problem solutions with such a svetem than with «tandard universal 
robota,” 


\ed also in the area ot sensors, Bosch has something to offer. The Stuttgart 
firm selle an optical system developed by the Fraunhofer Institute in Karleruhe 
which is displayed in combination with Unimation’s Puma robot at the Hannover 
Fair at the stand of the Fraunhofer Institute for Production Engineering and 
\utomation, Stuttrart. Even yet, Kuka views the mounting competition with the 
electrical concerns with composure. The Augsburg firm is working diligently on 
the development of medium-sized robots which are intended for assembly work. 
Moreover, they have in the meantime solidly established themselves as robot sup- 
pliers in one of the most important branches of application, the automobile 
industry. Only recently they received a new large contract from their main cus- 
tomer, Daimler-Benz, which ordered 41 Kuka manipulating automates for DM 10 million. 
The colossuses will weld together the bodies of the new small Mercedes models. 
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INDUSTRIAL TECHNOLOGY 


Av EMALY ROBOTS: NEXT STEP IN INDUSTRIAL AUTOMATION 
Paris |! MONDE in FPreneh 21 Apr 81 pp 7, 9 
lArticle by Riehard Clavaud: "New Sectors Opening Up to Robotics’) 


lExcerpte| if Pranee’s robotics industry wants to play a part on the European and 
perhaps worldwide levei, it muat develop in sectors neglected up to now by large- 
scale manufacturere who are interested primarily in products that they can incor- 
porate in their own production. A BIPF (Reonomic Information and Porecasting Bu- 
reau) report etudies an eapecially promising field! automatic assembly. 


Aseiatance Policy 


The price of equipment, ranging between 25,000 and 50,000 france, is a restraint on 
the development of robotice. This situation has led the Ministry of Industry to set 
up assistance procedures for companies equipping themselves with automatic machines. 
The assistance policy etarted in 1974 with the MOCN (Numerical-cont rolled Machine Tools) 
procedure, which became the MECA | Advanced Design Machines and Equipment] procedure, 

in 1980, enabling emall-<«ized and medium-sized industries (PMI) to benefit from dis - 
counted loans to buy 4 numerical-controlled machine tool. This effort found ex- 
pression in the inatallation of 500 MOCN in companies emploving less than | ,000 per- 
sons on the basis of a “satisfaction or money back” agreement. A company agreeing 
to try an MOCN can return it to ite supplier within 2 years following its installa- 
tion, if it te not satisfied with it. The supplier is compensated by 4 guarantee 
fund. The excess cost of the automatic machine in comparison with an item of tra- 





ditional equipment is assumed by the state. This procedure has produced good re- 
sulte Only two or three machines have been returned to their supplier since 1974 
ind the introduction of a first mchine often results in further purchases by con- 
panies. In view of this success, the MECA procedure, adminiatered by ADEPA (Asso- 


ciation for the Development of Automated Production) was extended recentiy to new 
categories of automatic machines, especially for the agricultural-food industry and 
the textile industr and it sight soon be applied to plastics processing, handling, 
eraphi« arts, ang ao on, 


are mpani« (over 1,000 employees) have not been forgotten. They benefit ‘rom 
DI ommittee for the Development of Strategic Industries) aid, one of whose 
ty subjects is automation of manufacturing industries by meane of robotiza- 


‘he aid finds expression in discounted loans for pilot operations using in- 
lustrial robotics (flexibie shops). 





Aithough somewhat late, this mobillifation should assiat French industries in revising 
their conceptions on production methods, just like what haa been done tor Long time now 
abroad, in Japan, in the United States, but also in Europe, in Sweden, in Germany and 
in italy. Itt should also make it possible to develop the production of componente 
used in the manufacture of automatic machines (motors, sensors) for which France te 
itill eonsiderably dependent on foreian countries. With regard to the electrical 
part of automatic devices, ite mastery reate on the future of the “components plan.” 


At a tite when French industrialiate are still wondering about tle pace to be fol- 
Owed for automating production, 4 new generation of machines is making its appear- 
ance in research laboratories! assembly robots. According to a report that the 
bIPE hase just forwarded to CODIS, automatic assembly syateme will be industrialized 
around 1985 and will mark a great leap forward in robotics. The leading sectors in- 
volved are machine=building, electrical, electronics and the whole automobile indus- 
try. Automatic assembly is already used in some sectors for masse production. It 
has enabled some companies to secure 4 leading place for themselves on certain mr- 
Kets! Bosch for sparkplues, Timex for watches, BIC tor cigarette lighters and disa- 
posable razors. Owing to the development of flexible production svatems, automatic 
Ansembly ia now of interest to medium-scale and emall-<acale production lines. 


Dietribution of Automated Assembly Equipment 
(all Seectorea) in France, trom Now to 19990 
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, i imuli-scale production: 100,000 to 200,000 items a year: 2. medium-scale 
roduction: ‘00,000 to 10,000,000 items a year; 3. mass production: more than 

» te item &@ vear; 4. semiautomatic assembiv; 5. automatic assembly; 6. manual 
isvom iy, SOUrE: Bureau of Economic Information and Forecasting, April 1981. 

t Luropean Level, vermany with Bosch and Italy with DEA and Olivetti have al- 

ready taken somewhat of a lead in this field in the manufacture of those types of 

uipment. \ version of Olivetti's Sigma robot makes it possible to assemble engin 
re ipiston, conmmecting rod, axle), electrical equipment (condensers, sockets or 


typewriter keyboards). For small components, the feed for these robots is handled 
vibrating wooden arms that position thx parts to be assembled. Pragma, the robot 











developed by DEA, has interested the Americans very much, 80 much so that General 
Lleetric has just acquired the License for it, In France, some companies are moving 
in the direction of automatic assembly, lt is especially a queation of SEIV (Renault 
group), the Electrome-hanical Company, the Telemechanical Company and Leroy=Somer 
through their common subsidiary APMA, Another company little talked about at pre- 
sent might soon appear as one of the leaders in the sector, SORMEL, a YEMA subsid- 
iary (MATRA [Aeronautical Equipme t and Production] group). It has developed small 
manipulators and assembly robots. Automation of this sector depends on the devel- 
opment of advanced technologies, esapectally sight sensors (cameras) and pressure 
sensors (artifietal akin). 


The BIPE mentions the example of the United States the only country where sector 
statistics have been drawn up and notes that assembly work uses 0.2 percent of the 
personne! employed in the agricultural machinery sector and 33.5 percent in the 
automobile construction sector. The cost of this labor force represents, respec- 
tively, / percent and 4 percent of the final cost of the product, a relatively low 
percentage, but one that amounts in value to considerable sums. in France, assembly 
tasks employ 550,000 persons at present. lf 10 pereent of those jobs are auto- 
mated between 1985 and 1990 and if the cost not to be exceeded for an automat ix 
assembly syetem ia fixed at 200,000 france, the market will reach |i billion frances 
a year. it will probably go from 150 million france at present to 2 or 3 billion 
france around 1990, A figure that should be compared with the machine=-tool market 
representing 4 billion france 4 year. 





The BIPE forecasts are much more optimistic than certain market studies, which, it 
is true, ottach leas importance to the development of automatic assembly. The Frost 
and Suliivan market study company predicts that the number of industrial robots in- 
stalled in Europe should increase from 2,400 at present to almost 20,000 in 1990, 
With regard to France, the AFRI (French Industrial Robotics Assor'‘ation), referring 
to a AEC [Atomic Energy Commission] study, indicates tnat the nacional robot market 
should reach 250 unites by 1985. This association estimates that, at present, the 
world marke: ia worth [60 million and that it will increase to $) billion in 1985. 
The development of the market is encouraging some groups to give preference to the 
development of robotics to the detriment of activities being affected at present by 
a crisis, like the automobile industry. The BIPE report also studies the develop- 
mente that automatic packaging will take, stimulated by the growth of the agricultural- 
food industry and of Large-scale diatribution methods. 


Ihe number of market studies and professional meetings on the development of robotics 
contrasts with the silence observed concerning the social consequences of the intro- 
duction of these new technologies. Although most of the observers and persone with 
cconomic or social responsibilities, including labor unions, realize the need for 
automating, in order to meet international competition, opinions differ with re- 

ard to the utilization of the additional profits that this effort will make it 
possible to obtain. The Labor unions believe that it would be necessary to Limit 

the workweek to 35 hours. Company officials seem to be more interested in the re- 
laxation of Laws on shift working, which has a tendency to become generalized when 
Automation is installed. 


in order to have the changes in progress and their consequences accepted, most com- 
pany officials have become aware of the need for starting a dialogue. Discussion 
about the “advantages” of automation (elimination of hard work, enhancement of tasks) 
is accompanied by a search for speakers capable of accepting a “consensus.” First 





of all, i€ is @ question of 4 “modernist " fringe of the worker world, carefully, 
avelected and deliberately favored at the time of tranatera from eliminated jobs to 
New UNE. imployers alae turn toward peraonnel to whom the government has just 
promised Measures tavoring enuplovment of the jobless, in ite presse conference on 
£4 Mareh thie year, the CNPP |National Couneil of Freneh Employers | admitted for 
the personnel staff "a preferential role of encouragement and coordination,” in of 
der to introduce “the permanent dialogue." A dialogue without labor unions removes 
4ii realiem from the project, “(The labor unione) are there to perform certain 
tasks, Francois Perigot, chairman of the social reports committee of the CNPI 
Stated, “but the permanent dialogue that we are talking about is not one of those 


taaka. Ihie dialogue muet be made with the membera of the company without any 
inte rmediag; - 


val <* mors e tiv t ini i rit sf witnessing a Gialogue on ditterent wavelengthe., 


Liat of Compantes and Associations Ment ioned 
ADETILF: & Pierre=Legrand Street, Paria /5008; telephone: /66-9296, 
ADEPA; l/ Perier Street, Montrouge 92120; telephone: 65/12/70, 


BIPE: 122 Charlea-de-Gaulle Avenue, Neuilly 92522; telephone: 147-1166, 


Froaet and Sullivan Ltd: 104-L1l2 Marylebone Lane, London WIM 5 FL. In Paria, 
té lepone: 079.1010, 


APRIt 60 Allee de la Foret, Meudon<-la-Foret 9235600. 











INDUSTRIAL TRCHNOLOGY 


HN. ERNAULT-SOMUA TURNS TO AUTOMATION TO MERT COMPETITION 
Paris INCUSTRIEG & TECHNIQURS in Freneh 1 Mar 81 pp 14-15 
| Article by Andre Larane_ 


[Text | An antiquated image, overwhelming foreign competition: These are the 
challenges to be overcome by H. Ernault-Somia. To cope, the machine tool builder 
has decided on a drastic reconversion: the bringing out of a line of digital-con- 
trolled production lathes, the perfection of a modular machine, and the develop- 
ment of flexible workshops. 


In what amounte to a radical restructuring, H. Ernault-Gomua will now concentrate 
on digital-controlled lathes and, above all, will go all out in the field of 
avcsembly of flexible workshops. With respect to milling and cutting tools and 
machining centers, in the HES-Toyoda subsidiary, it will rely upon the experience 
of the Japanese. The counterpart is painful: It is the closing down of the 
Lisieux plant (250 persons), which was decided officially on 31 December. One of 
its product lines, turret lathes, has been abandoned. The Cholet plant is being 
devoted to the future Line of direct digital-controlled, inclined bed lathes, the 
prototypes of which were exhibited at Chicago in 1980, The Moulins plant has been 
assigned to flexible workshop assemblies and to the TC 100 modular lathe. 


jlow wili it face up to the need for increased production with a reduced staff? 
There is only one possible solution: automation. At Moulins, two flexible work- 
shope are in the process of being built. Well-ordered charity begins at home: 
The two workshops will be fitted out with machining centers and TC 100 lathes. 
The firct of these workshops will fabricate all the prismatic components of the 
modular lathes; the second, all the turned parts. Together, they will reduce cur- 
rent production costs by a modest 6-F percent. But over a period of several years, 
the overall advantage will p substantial, in that, amortization, unlike wages 
and valaries, will remain stabi. Purthermore, the elimination of inter- 
»perations delays will reduce production time losses to virtually nil. The fabri- 
cation today of boring machines requires from 9 to 14 weeks. The flexible work- 
op will reduce to a few hours the time involved from the start of programing 
of the fabrication of a unit to receipt of the finished product. Mr Albrecht, 
president and general manager of the company, is zealously supervising the project. 
"e hae opted for a decentralized network equipped with minicomputers in parallel, 
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1. Coupled Turning and Milling 
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4. 7 overhead transports. 
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6. Loading statior 
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By year-end this year, flexible lathe and machining center subassemblies 
with decentralized softwares will be opercctional at H. Ernault-Somua. 
Elimination of inter-operation transit and storage times will reduce the 
production time of a machined piece from several days to a few hours. 











which aeceounts for the company's cooperation with R2v [ expansion unknown | in regard 
to the development of this type of electronics. As compared with a centralized 
direet digitalecontrolled system, the decentralized system is more reliable. The 
tools al) work simultaneously, in accordance with their respective programs, If 
one of them goes into trouble, it is only necessary to shift functions around to 
maintain Overall continuity of operations. Two of the turning workshop's modular 
machines will be exhibited at the Hanover fair. Three prototype lathes, which have 
already been sold, are operating On an experimental basis. They can carry out from 
to 8 routines and can accommodate small boring or milling heads. 


The rear of the machines is fitted for the placement of future feed-robots. The 
manulacturer i8 seeking to develop the marketing of automated work transfer lines 
based on the same modular elements as those in use at his Moulins plant. While he 
specializes in the building of Lathes, where his experience is adequate, he is 
working together with the Japanese in the milling sector. This is the intent of 
the agreement siqned with Toyoda, effective 1 January. The Velizy firm will bring 
it iLling department and its Montzeron (Cote d'Or) plant into the new HES-Toyoda 
Company. This Franco-Japanese subsidiary will build, under License, a number of 
Toyoda 7.%=kw and 15=kw machining centers, as well as HES's diaqital-controlled 
milling machines and its vertical machining centers. The first six of Toyoda's 500 
cubie meter machining centers are already being assembled. At normal 
cruising speed, the production unit will link together 20 machining centers at a 
time. It is expected that some 50 new jobs will be created within 2 years and 
added to the present milling department's staff of 287 persons. Research and de- 
velopment are not being neglected. We can rely on the Japanese: Specialists as 
they are in flexible workshops and machining centers, they will bring new blood 
into a particularly weak sector of the French machine-tool industry. 


H. Ernault-Somua will continue marketing the products of HES-Toyoda and its own, 
through its recently created HES Europe subsidiary, and through the AFMO [ French 
Machine Tool Builders Association]. It is to be hoped that its post-sales service 
will receive the same renovation as its production units and its products. Mr 
Albrecht is confident: “When all is accomplished, before the end of this year, in 
the area of lathe-turning and milling we will be the top-ranking in Europe, and 
capable of installing 20-machine work transfer lines." 


CSO: 3102/7203 

















INDUSTRIAL TECHNOLOGY 


SAAB'S AUTOMATED ASSEMBLY LINE DESCRIBED 
Paris INDUSTRIES & TECHNIQUES in French 1 Mar 81 p 38 
Text | How can one produce 80,000 automobiles 4 year using just two plant shifts? 


For the management of the Swedish firm SAAB (Trollhattan Suede), the answer was 
clear: Automate to the maximum the production lines, using the most recent equip- 
ment, especially for the assembly and spot welding operations on the body of the 
SAAB 900 (the top-of-the-line model made in several versions: GL, GLE, EMS, and 
Turbo) and its subassemblies. 





The total automation of the hood production line, of the flooring production line, 
and of the general body assembly and finishing line has eliminated all of the 
toilsome work stations, resolved some labor problems, and improved the reliabil- 
ity and workmanship of the assemblages. Sciaky, working together with the com- 
pany's plant engineers, designed and installed most of the equipment. 


At the final assembly stage, for example, the completion of the bodies involves 
437 spot welds on the 5-door model and 413 on the 3-door model, at a production 
rate of 32 bodies an hour. The welds are effected by seven ASEA [Swedish General 
Flectric Company| robots and four Sciaky programable mechanized routines working 
on both sides of the line. 


These programable routines are made up of motorized, multiposition, single- or 
dual-routine (one for displacement of the welding head or heads along the work, 
and one for their eventual engagement) carriages. These unmonitored, low-cost, 
easily programable facilities replace robots advantageously wherever their 
accuracy is sufficient to effect a line of spot welds. 


The first station is equipped with two 6-routine robots which complete the door 
framings of the side panels. At the second station, two other 6-routine robots 
perform the final assembly welds between the dome and the side panels, while 
two programable mechanized routines effect the final assembly welds between the 
flooring and the side panels. Lastly, two robots effect the necessary finishing 
welds. Not a single manual operation is involved throughout this part of the 
body production line. It is entirely isolated from the rest of the shop by 
soundproof partitions and glass doors, and only the equipment maintenance person- 
nel is allowed to enter. 


ihe 











Final assembly of “blank bodies” is piloted by calculators. 
The system indicates when preventive maintenance interventions 
are needed, thus avoiding production stoppages. 














In the immediate vicinity of the Line, &@ teleprinterewor a cathodeerray display 
console--is used for assisted maintenance operations, close to the site of inter- 
vention. In case of a malfunction, a@ message is immediately composed in plain 
language and the maintenance technician can trouble-shoot the installation, This 
greatly facilitates the trouble-finding process and enables the carrying out of 
in-service preventive maintenance interventions that avoid production stoppages. 


The sequencing of the cycle of a machine or the adjustment of the welding para- 
meters can also be modified from the teleprinter or console position. The welding 
process control and monitoring system completely controls each welding line as 
well as that of the intermediate stock points and the conveyors. 


it pilote all the functions: triggering of the thyristors, timing of the welding 
eyele, sequential control of all movements, squeezing of the welding jacks, move- 
mente of tools and bars, transter and positioning of the programable-displacement 
mechanized elements (robots). 


Another advantage, ard not the least by far, is the fact that the destructive tests 
that are traditionally performed during the construction of automobiles have been 
reduced to a minimum, thanks to this minicalculator. 


9238 
CSO: 3102/203 








LNDUSTRIAL TECHNOLOGS 


NEW ‘CATHODE SPUTTERING’ METAL COATING PROCESS IN USE 


Paris L'USINE NOUVELLE in Freneh 9 Apr 81 pp 97-99 





[Article by Pierre Laperrousaz: "From the Decoration of Plastics and to the 
Improvement of Mechanical Parts") 


(Vext] Nonpolluting and Less costly in investments than 
electroplating, cathode sputtering finds its primary 
applications in the decoration of plastics. It also 
competes with vapor coating in mirror manufacture. In 
mechanical uses, the applications in the area of wear 
and abrasion, well proven in the laboratory, are still 
waiting in the wings. 


Those who predicted a brilliant future for cathode sputtering a few years ago 
have some reasons today perhaps not to celebrate but to at least be satisfied: 
cathode sputtering is at last beginning to be used on the industrial level. 

Its primary applications, as could have been expected in view of foreign exper- 
lence, are in the decoration of plastic parts, where it competes with vacuum 
evaporation and electroplating. 
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At the end of last year Seima, in Sens, began operating 4 sputtering chamber 
which was used to treat several teat series of automobile partes. More recently, 
Renault has been equipped with a Japanese unit from Takematsu, The supplier, 
Farkas Engineering, ia# counting on two other orders for subcontracting. In 
another area, optics, Hirtz Glasaworke in Sarrewarden (lower Rhine) just re- 
cently began operating a Balgersa machine for coating rearview mirrors, 


Cathode sputtering thus is capturing the limelight among the physical methods 

of vacuum deposition. Evaporation, much longer in use, is directly threatened, 
and ion plating is being left behind. Not entirely, though, seeing that a French 
subcontractor specializing in coating of parte for aeronautic applications 
(Blune=Aero) has just received a machine for ion plating with aluminum accord- 
ing to the Ivadizer process of MeDonnell-Douglas, This is a first for Europe. 
lhe inatallation will treat titanium bolts semicontinuously fn bulk. Such 

bolle were previously plated with cadmium by evaporation. Jie treatment is 
primariiy to conter corrosion resistance, 


Paradoxically, this industrial penetration of physical deposition does not cor- 
respond at all to what is being done in the laboratories and research centers 
in France. The latter, tneluding the Laboratory for Study of Thin Materials 
|LEMM] of Grenoble, Hvdromechanics and Abrasion [HEF] in Sat t-Etlenne, the 
Laboratory for Metallurgical Engineering of Nancy, and the Creusot-Loire 
Research Center in Ondaine as a matter of fact are essentially working on 
deposits for mechanical uses, very thick deposits (on the order of 5-10 
microns). In contrast, the decorative layers are but a few hundred angstroms 
thick. This disparity is easily explained: the "mechanical" coatings involve 
the use of alloys or composites of more complex formulation, and there are very 
high requirements as to quality (friction, hardness, adherence). So their 
development to the industrial stage requires substantial know-how. 


This does not mean however that perfecting decorative coatings does not require 
a long time or h avy costs. “Everything began 3 years ago, on returning from a 
trip to Japan," recalls Rene Lecref, technical director at Seima. "We then 
modified an old evaporation unit. But if it had been necessary to invest in 

a new machine, that would have cost us at least Fr 10 million, including var- 
nishing.” The principal modification was to replace the thermal evaporation 
source with two ?lanar-—Magnetron units from Balzers. That turned out to be the 
simplest part. The performance of a sputtered decorative coating in fact de- 
nends heavily on the varnish which ensures its bonding to the substrate and 

the varnish which protects its surface. 


A war-Horse: Chrome and Nickel-Chrome on AS8S 


lhe varnishing aspect is an important piece of know-how. "Numerous varnishes 
fy ipanese or European sources have been tested," says Marc Brassier, 


mn for the chemistry laboratory. "Furthermore, we intend to develop our 
duct to guarantee security of availability. Practically all the poten- 
uitable coating metals (chrome, nickel-chrome alloy, stainless steel, 
m) and all the plastics (polycarbonate, ABS, polypropylene, polymethyl 
methaeryvlate, polybutylene terephthalate) have Seen tested. But, for the 
moment, the war-horse is chrome and nickel-chrome on ABS." 








Already substantial, by virtue of the variety of alloys and composites which 
they Mike possible, the physical deposite are of interest in mechanical appli- 
cations for several feasons, particularly when one seeks coatings that will be 
very hard, have a low coefficient of friction, or be self lubricating, OF Plt. 
haps have the ability te resiat ecerrosion, LEMM and HEF have thus developed 
4 coating with the ternary alloy tronemolvbdenum-aulfur (deposited by reactive 
Cathode sputtering, the sulfur being supplied by the gaseous atmosphere) whose 
coetticient of triction for dry surfaces ia lesa than 0.04, or nearly half 
what could be Cx er ted with mol vbdenum disulfide (0,07), 


, second direction of research ia the very hard (2000 Vickers at least) titanium 
nitride coatings, which can be subatituted for chrome and aluminum, and which 
compared to aluminum have the advantage of greater ductility, "Induatrialigzation 
in these two directions will hopefully begin before the end of the year,” 
remarke Jean Politi, teehnieal director for the "friction" group at HEF. ite 
does not specify which types of parte, but we know that some testa have been 

he Of jack fods, enda of rocker arma, guide raile, pump ftacings, bearings, 
ete, the development of processes will depend not only on the development of 
suitable coatings, but also on equipment: specific cathode magnetron, machinery 
for treatment in bulk and in a continuous fashion, etc. 


Deposition of very hard layers, such as titanium nitride, to improve the surface 
,. tea fine. But it te uselesea if the subatrate is made of ordinary 
steel, tneapable of supporting heavy loads, as is the case in certain applica 
tions, 


properties 





An industrial Machine Between Now and the End of the Year 


The foregoing statement about substrate strength is central to a new direction 
of research for the Laboratory of Metallurgical Engineering of Nancy. As Protes- 
sor Michel Gantoia explains, their new process “uses ion nitriding to reinforce 
the substrate with a diffusion layer, plus a physical deposit to form an anti- 
wear coating.” The two phases of the process take place in the same multipur- 
pose chamber, at much lower vacuums than for sputtering (107' to l torr). Tt i 
thus not necessary to have a secondary vacuum. The rates of deposition, more 
rapid than in eputlering, are of the same order as for ion plating. 

"At the moment, we are working in the area of antiwear and anticorrosion coat 
ings, adds Gantois. The deposits studied are chrome, carbides of chromium 
and titanium, and nitrides of titanium. The substrates are chosen from the 
materiale tolerating temperatures of at least 300°C. lon nitriding improves 
the bonding of the Laver. The pieces being treated (in the laboratory) are 

! i.e ond cutting tools made of high-speed steel, and turbine elements. 


in thie last case. for example, where the part made of 30 CD 12 nitriding 
te perates under friction and must withstand substantial pressures, thx 
nitridine laver is about 3/19 and the thickness of the TiN coating is about 
» microns. Other applications are possible in the treatment of hot -working 
YT gearing. "It ts hoped that an industrial machine will be constructed 


n now and the end of the vear,.” saves Gantois. 





Niteieliuy (aiihined With Sputtering 
procesa perfected at the Laboratvry of Metallurgical Engineering of Nane' 
liden two Dhane: oT Operation tal ing plac ® in the same chamber! 


firet ie ion nitriding of carbonitriding. A gas mixture containing 
ropen, tvdrogen, and Methane ta tntroduced into the chamber at a presaure 
to | tort ihe partes to be treated are brought to @ negative poten 


a., and near their surtace ie produced a4 luminescent plasma containing the 


ive iona, which ditfume inte the metal and improve ita hardnesa properties, 


econd phase | the actual phyasteal deposition of the metal, alloy, cat 
m, O iitride (of chromium or titanium for example), or perhaps even succes 


vere of G ferent kinds, [hie phase of operation invoives a target (or 
i er) tHade of 4a Material having the same constituents as the material on 
‘ i deposit, and this target isa brought to a more negative potent ial than 
© pul rite (or receptor), Around thie target a luminous discharge 
ltneod, re Ling nN heating of the target, This heating is very subsatan 
un ft 1,30 liv @ jection of metal atoma ia thus caused both by a 
, eo rhonti Tit the impact of the plasma ions, as in classical cathode 
ttering ihe deposition thus occursa at a faster rate, Alao, the compos. tion 
eposit wil vary depending on thie temperature, since it determines Che 
it. of ublimation of the elementa of the target. Ihus, trom an iron-<chromium 
target containing 36 ofr > percent chromium, one can produce deposits containing 


to * ercent chromium, depending on the temperature of the target. 


,. the subsatrate i iteelf in a plasma: it theretore becomes the site ol 
ense ion etching (as in ton plating techniques) which tavors bonding of 


Laver, in the same manner as in reactive sputtering, nitrides or carbides 
© deposited vy tanipulating the gaseous atmosphere introduced into the 
ampoey 
ration is controlled by the pressure of the gas and by the respect ive 
tages of the emitter and receptor (which influence the temperatures). 











INDUSTRIAL THCHNOLOGY 


INVERSION CASTING PROVIDES NONPOROUS ALUMINUM PARTS 
Paris L'USINE NOUVELLE in French 12 Mar 861 pp 120-121 
‘Article by Dominique Benasteau | 


(Text | "We guarantee the nonporosity of all our Invo-Cast parts. To date, we 
have not had a single complaint from our clients, not even those to whom, Like 
Volvo, we deliver production runs of some 10,000 parts,” says happily Christopher 
J. Pitler, manager of the S.F. Butler Foundries group, of Brownhills at the 
northern edqe of the Midlands industrial belt. 


For Tony W. Orme, marketing manager, this technical feat represents 4 major asset 
that is being confirmed by the steady growth of the two foundries (aluminum and 
gray cast iron), on both the British and foreign markets. “From the marketing 
standpoint,” he says, “Invo-Cast is 4 very attractive process, for it is clear 
that nonporous parts, having no need to be impregnated, are generating interest 
among potential users.” 


This reasoning, 2 years ago, justified the Launching of a research and development 
program based on an idea advanced by the company's technical manager, Ben J. 
Richards. The market niche envisioned (parts for hydraulic and pneumatic mechan- 
isms, but also all kinds of pressurized chambers, engine cylinder blocks) fit in 
well with the company's desire for diversification, 4 characteristic of the firm's 
policy. Tony Orme confirms, “We have always sought as wide a diversification in 
our Orders as possible. Our rule has always been that no client must represent 
more than 20 percent of our business activity. We also try to avoid very large 
production runs.” 


for the casting of Lightweight alloys, S&S. F. Butler used conventional processes: 
sand-casting or gravity-feed chill-casting, to the exclusion of all pressurized 
processes. Its gray cast iron foundry (Casthill Foundry), very c! ‘se by, is the 
very epitome of simplicity: a Single grade (the very universal "Ft") and a 
Single box size. 


[ts sales sectors are highly diversified: from the machine tool to the data 
processing to the textile sectors, not to mention that of special types of auto- 
mobile engines (the Land Rover line, diesels and turbos). As a result, the 














reeession that ia afflicting the various sectors has until now made no inroad into 
the butler Poundries order books; on the contrary, Butler Poundries has continued 
augmenting its production year after yeare--a growth that has been made necessary 
by foreiqn market developments: the United States, above all, for gray iron cast- 
ings, and Sweden, in particular, for aluminum alloy ecaetings. The seore of the 

S&S. F. Butler aluminum foundry, which employs §5 persons, ‘a in fact quite remark- 
able: Of the 15,000 tons it produces annually, it exports 60 percent, 


Now, a8 those who export are well aware, there is no better ambassador than 
quality and,...yield, It is in these respects that Invo-Cast comes on strong: 
Before discussing his process, Ben Richards announces with justifiable pride that 
invo-Cast yields “on average, 72 percent, but in favorable cases, 80-90 percen: 
of the metal used, in parte!” When one realizes that a yield exceeding 50 percent 
using conventional processes becomes a feat of some magnitude... “Then, besides 
the economies in energy and material that such a yield represents, we also reduce 
the need for finishing operations: There is just one “appendix” to cut away, and 
he absence of rejects avoids the traditional problem of machining complex parte 
only to find eventually that they must be rejected because of porosity.” In fact, 
the rough as-cast parte he displays have, in relation to their size, an astonish- 
inoly emall feed head, but also a very sound "skin," 





The secret of Invo-Cast: "We make parts, not feed heads and spruces as in the 
conventional processes,” exclaims Ben Richards, as he explains how he came to his 
final results: “Until now, in the process of die casting, the metal pouring, owing 
to its speed of flow, caused vortexes which in turn produced faults. This problem 
was sometimes minimized by manually or mechanically inclining the mold some 30 to 
5 degrees. This is the champagne-cup principle.” There was the equally trouble- 
some problem of filling “priority”: The liquid metal first filled the die, then 
the eprue, which was put there to compensate the shrinkage during solidification 
of the piece. Owing, however, to the additional path traversed, its temperature 
wan lower than that of the piece and porosity was frequently unavoidable. “In 
invo-Cast, we do just the opposite,” Ben Richards points out. “We invert the mold 
"0 deqreen,. We then inject the metal into 4 reservoir in its lower part, into 4 
channel, and into what will become the sprue. Total volume: slightly greater than 
that of the piece,” 


Precese Not Limited to Aluminum Alloys 


from that point on, everything hinges together. The chill is slowly (and auto- 
atically) again inverted . The important point is that the metal undergoes very 
ittie displacement and, above all, very little change of level. The excess, 
accurately calculated, finds no place in the mold and remains in the sprue, which 
thus tinds itself hoiding the hottest metal! The effectiveness of the “feeding” 
‘f the piece during its solidification explains the elimination of all porosity. 
“I Know that my sprue hac done its job well,” Ben Richards remarks. “Look at ité 

ife-edaged border!” Indeed, the effect of the internal “suction” is clearly 
isible on all sprues. 


he result: Parts formerly cast by conventional pouring methods with a non-negli- 
gible cate of rejects, and now produced by the Invo-Cast process, no longer pose 
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A. invo-Cast: A Nonporous Part in Pour Movement 


a, After the feed head (a), the Pouring Guct ib), and the reservoir ic) 
are ftilied, the mold tilt: A0wly (2), until it is cCompietely inverted (3). 


A ingle Operation is ther required to separate the part from its eprue. 

















Shown here in the “pouring” position, this half-chill displays the mold for 
the part and, at its base, the feed head, the pouring duct and the reservoir. 
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the least problem, “Even for large production runs," Ben Richards explains, “the 
inverting Operation is automatic, disengaging the results from the variations that 
are inherent in @ manual operation.” The Invo-Cast operator at S&S. F. Butler is 
often the least skilled workman in the foundry. The sole requisite is that he 
know how to lute and position cores, 


The latter of these requirements is imperative, for certain pieces are genuine 
headaches: Some 10 cores of different sizes may have to be positioned in accord- 
ance with the three axes of the piece! The difficulties posed by other pieces, 
though perhaps less Striking, are nonetheless as great: Raised lettering may 
appear at different points in vert.cal planes; thicker sections may have to be fed 
through very thin walle. The integrity of a greater thickness, running the entire 
Length of @ hollow cylinder, for example, may eventually be tested by drilling and 
threading itl No ait holes will be found, of course: The inversion process in 
fact eliminates the need for this testing. 


Certain ones of these pieces could have justified the use of low-pressure die- 
Casting. But Invo-Cast, by virtue of its simplicity, is financially advantageous: 
No complex machinery; just a chill-«inversion rack equipped with two burners to 
bring the mold up to proper temperature befcre the pouring. This is to ensure the 
establishment of a suitable temperature gradient. "To date, with this method, we 
have had no problems with any of the alloys tried, We have been able to produce 
all the parts ordered from us; the heaviest of these weighed 4.5 kilos." 


And there is no reason why Invo-Cast must be Limited to aluminum alloys, any more 
than gravity-feed chill casting need be: The principle can be used in sand cast- 
ing and--why not?--even in combination with the V. Process to benefit from the 
advantages of both these innovations. 


In any case, the mood is one of optimism at Butler Foundries: “We are on the verge 
of increasing Invo-Cast production,” Tony Orme confided to us, pointing out th: 
marked interest in the process being shown in England, but also on the continent 
and in the United States. And although his “business” is to fill up his order 
book and to exploit to best advantage the “guaranteed nonporous parts” niche, he 
envisions other outlets for Invo-Cast. And Christopher Butler confirms that: "We 
ire prepared to enter into license agreements with other foundries. Our partners 
could produce parts based on the payment of royalties by the tonnage." For Invo- 
Cast is of course protected by patents. The seductive simplicity of the idea is 
but a seeming one: The know-how acquired in 2 years of research is essential. 
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EXPERIMENTS WITH AUTOMATED MINIRALL SYSTEM TO BE RUN 
Paris LE FIGARC in French 23 Mar 81 p 24A 
[Article by Maurice Cazaux: "Automated Minicars for a New 'Small Beltline'"] 


[Text] Is the future of urban transportation in the use of 

small remote-controlled vehicles traveling on rails, or in the 
improvement of the well-used bus and underground systems’? 

Multiple new and original systems have appeared already 20 years 
ago, without succeeding in demonstrating clearly their advan- 

tages in the areas of safety and cost. The mayor of Paris 

believes it is well within his responsibilites to authorize a 
real-life experiment, using facilities of the French National 
Railroad. Within 5 years, it will be possible to determine 

whether the minicars can be used as early as 1990 on a section of 
the old railway beltline between the Porte de Meudon (Victor Station) 
and the Porte de Versailles. This morning, Jacquez Chirac will ask 
the Paris Municipal Council to approve this experimentation. 


It is Matra Co. which developed small experimental vehicles in a transportation 
system designated ARAMIS, not after the shrewder and more mysterious of the three 
musketeers, but from the initials of the technical designation: Automatic Inde- 
pendent Module Train System. 


There has already been much time available for prototype testing, since the first 
special ARAMIS track was built at Orly Airport 8 years ago to operate 3 small 

6-seat vehicles on a request and with the financial support of the RATP [Independent 
Parisian Transport System|. These tire-mounted vehicles traveled as trains, but 
could also be independent and were hitched by an electronic coupling system. This 
‘system may be used to separate or couple the different vehicles of a train at will. 
A car can therefore be separated from a train to stop at a station without requiring 
the whole train to stop. 


Ihe conclusions of the experiment, summarized in 1976, were considered positive. 
Additional studies were therefore requested from Matra in crder to arrive at a 
simplified version of ARAMIS resulting in lower investment costs and an omnibus 
operation allowing movements without load breaks. Stations are no longer set up 
parallel but vehicles must be able to switch between any lines in the network, 


the new tire-mounted vehicle can seat 10 passengers. It is 1.62 m wide, 3.90 m long, 
and 2.15 m high. The electric motor allows it to climb 12 percent grades. Maximum 
speed is 50 km/h and theoretical capacity is 12,000 passengers per hour at peak load 
with a W-second frequency. 

















the site chosen for experimentation and eventual approval is located in the Citroen 
Cevennes" development area using tracks which were used to feed the Citroen plant 
irom the Grenelle treight station, The test track will be a 1,200 m long Loop with 
a 350 m long straight section, In the vicinity of the Victor Station (RER line C), 
4 loop could be used to set up a connecting station. A roadbed will feed into it and 
a 600 m° maintenance and repair workshop will be built next to it, 


in the event that the ARAMIS experiment is considered positive, in 1986, it will be 
relatively easy to build a small Line to the Porte de Versailles as a first step, 

iid continuing later on, using the facilities of the old "small beltline”’. It is 

ot proposed to restart a noisy ordinary train service along the new buildings of 

this southern area of the French capital, but to operate a silent and discreet system, 


However, jiocques Chirac is prudent. As he stated "The city of Paris is not making 
commitment at this level. In spite of the obvious advantages that such a system 
coms to present because of the reduced space requirements, small height, and low 

iotse level, some problems may arise because of new building construction along the 

‘amall beltline” tracks. It will be necessary to find solutions appropriate to each 

case: total enclosure, screen-walls, or embankment planted with bushes and trees. 

The Paris Municipal Council will obviously provide advice which will determine the 

final solution.” Let's meet again in 1986, 


H445 
CSO: 3102/7232 
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MERCEDES EXPERIMENTS WITH HYDROGEN, ALCOHOL, HYBRID ENGINES 
Huizen AARDE & KOSMOS in Dutch Feb 81 pp 79-79 
| Article by G.J. v. Lonkhuyzens “Mercedes Experiments With Hydrogen Engine" | 


| Text | The Daimler-Benz factories in the FRG have been experi- 
menting for a couple years already with engines which run on other 
fuels besides gasoline, diesel fuel or LPG. 


Alcohol and hydrogen are important energy carriers which are being 
researched there. 


Mercedes itself favors hydrogen, but it does not want to impose a 
political choice and this is why further research is being done in 
many areas. 


The factories in the FRG are called Daimler-Benz; the car is the Mercedes Benz. 
This came about because when the Messrs Daimler and Benz -- or rather their repre- 
sentatives -- decided to proceed with a merger, Mr Daimler demanded that the car be 
named after his daughter: Mercedes. 


At that time, Daimler had already done business in England. He discontinued this, 
but that factory does make Daimlers. 


Two Advantares 


As a fuel for cars, hydrogen has two advantages: it does not or only slightly po- 
lutes the atmosphere (this is especially important for city traffic) and the engine 
is the same as the well known gasoline engine. But there are problems. The simplest 
way to produce hydrogen is through the electrolysis of water. That is to say that 
with the aid of electricity, water is separated into hydrogen and oxyzen. This 


would require a great deal of electricity, and as matters stand now a large scale 
shift to the use of hydrogen would also mean an agreement to build numerous (nuclear) 
power stations to produce ali the necessary electricity. Thus, there is a dilemma. 
Another problem, the storage ot hydrogen in a car, has already been solved. Storage 
in a pressure tank (just as with LPG) has been rejected because of the danger invol- 
ved. As a matter of fact, it would require a rather large tank because the energy 


density of hydrogen is much lower than that of gasoline. That difference is on the 
order of 1 to 10, 




















ieee oie 


" a 


“F 
v 














Lal 


iJ 4 . 
ty : 
>» . Se 
: ] 7, is 
er a. 
’ AY 
: 
: 
: . »% ; 
: ’ 
: " ’ 
4at f 














NieW ' ij ih | LIRR NAVIGATLON EOULPMENT 


: ; 
‘ ; pive | ’ t hve ert iT J if ! We} 
+7 ' ! / . ree ot noe ma More fend ing to becothw t hye 
' T j iratu | Bprowing mp Le itv, born 
; 
' ‘ t eritante i ra ii ! responsible 
‘ ’ ed i multi ; t ij ma enaoy > 
re ' imit« ul read ortant we Chey 
' ' tuture oT tive ? i} i i 
' ; i pone if i ' | ! t_rumen't : j 
oT ' i ; ration if 
' er fanrteerat et r NaViegation inatrument 
: ‘ ‘ ' ‘ HOC Lng i ' wi 
si pm , 
' ra , ike that ; the future 
' ote ' ' init ition i ‘ if 
' gat trument ive ippeared, 
’ ‘ ’ ot \ ib r det / 
' ? mpoutey [ } 
. 1 » | ' Ls it¢ Live 
: :7 ‘ ' | 
take ' Tor re ; 
t hay , rat ; ‘ th le , 
‘ ré ' ris . ermit tre id 
; ’ : ee ‘ : 
| : 
: , , 
; 1 7, , , : 
, 
’ 7 ’ ; ‘ ’ ‘ >) 
: ’ ‘ ’ en ’ | ‘ 1é ’ : 








Airport (here tt | Athena), \t the ftirat beacon (ROR) the pliot thus knhowe 


Chat bye hould be at an altitude of 11,000 feet (flight level L110) and moving 
at ‘) Knote) and 000 teet and 200 knota at the second beacon At the top 
an are of a Circle Make it possible to see the magnetic heading and the route 
taken (23 here) Still other information mav be derived for example, at top 
left, the ground speed » knote here) and the air apeed (210 knotea); or, at 


bottom Lett, the direction (90°) and velocity (20 knots) of the wind, repre 


gented Pp | ama il ATrUW 


Laat, @ray areas appear here (they are in fact, Like all the reat, in coLloer) 


Live omputer ac tualis erposer: the image of the aircraft ‘« ine teorolopgit al 
radar upon the navigation map properly speaking. These fray areaa represent 
the prineipal cloud formations, 
ho thems ur sereens (two tor each pilot) which replace the conventional inatru 
ment ther ATs idded two others placed between the pilot and copilot; the, 
diaplay the data from a central electronic alarm system: for example, “pressurs 
drop in the yellow hydraulic cireuit” and indications to supplement these data. 
ihyig pre ure drop requires the pilot to close a valve, which the sereen wi 1] 
nak him to do, The alarm aystem, once that operation has been accompliahed, 
will continue to provide the crew wit! ertinent data. 
Lhe matter? ' etil one of onl aid | ecision making, emphasized ov the fact 
that upon the se md screen there wi ippear a synopti diagram of the yvaten 
Osing a robilem, It must be noted that these new screens, providing the captain 
ind | copilot with the maximum of information about the operation--and possibl« 
prov iem of the aircratt, are going entirely in the direction of th two-man 
rew which the airline ar eeking to institute against the wishes of the 
rlight personnel 
it the ter el] demonstrate that the “automat iirplane”’ today i no 
I totall itopian dream: a computer which displa “thi valve must be 
that mp disconnected from the circuit’ »% | one dav easil’ e abl 
t ect that decision al! itselt. 
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